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Modelling Retail Deposit Spreads in the UK 
 
Her Majesty’s Office of Fair Trading is a UK government agency whose responsibility is to 
protect consumer interests. After receiving numerous complaints from consumers about bank 
deposit rates, the Office of Fair Trading initiated research on the pricing of retail deposits, 
which is the basis for this paper. Accordingly, the purpose of this paper is to develop a 
method for modelling the spread between fixed and variable deposit rates. We do this by 
using the analogy of an interest rate swap, and modelling retail bank deposit yield curves that 
are used to price the swap. 
 
Our work involves a joint hypothesis of the correctness of the swap analogy and the 
individual bank deposit yield curve that is used to price the swap. We find support for the 
joint hypothesis since accurate individual bank deposit yield curves are obtained that are able 
to consistently and closely replicate quoted deposit rates when applying the swap analogy. 
This finding suggests that arbitrage free methods can be applied to price retail bank products 
in the same way that that they are used to price over the counter investment banking products 
such as swaps, caps and floors. Furthermore the results presented here suggest individual 
bank yield curves are best estimated as a spread off the libor/swap yield curve rather than the 
treasury yield curve.  
 
The UK bank deposit market represents a good opportunity to study how we can model retail 
bank deposit spreads. In contrast to many retail bank markets, the UK tradition is to charge 
for non-pecuniary benefits of holding savings accounts through offers of relatively low 
interest rates rather than charge cash fees. This means that interest spreads between the 
variable rates on instant access accounts and the fixed rates on time deposits include all of the 
costs. This clarifies the difference between the rates and allows for modelling the spread as a 
package of interest rate sensitive securities without additional complications of institution 
specific cash charge adjustments. 
 
To the best of our knowledge, this is the first article that uses the market comparable approach 
to value interest rate spreads of retail deposits. However, there is literature on three related 
topics: retail deposit fees, fixed verses variable rate lending and interest rate swaps.  The 
structure-conduct–performance hypothesis and asymmetric information theory has been used 
by many to examine the relationship between industry structure and retail banking fees. For 
example, Allen, Saunders and Udell (1991) empirically examine asymmetric information 
theory and Hannan’s (1991) extended structure-conduct-performance hypothesis to explain Discussion Papers in Finance: 2001-02 
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the relationship between industry structure and the mean and dispersion of retail bank deposit 
fees.  
 
On the borrowing side, a number of papers examine the choice to borrow at fixed or variable 
rates. Goldberg and Heuson (1992) develop a reduced form model that incorporates both 
borrowers and lenders to model the optimal proportion of variable rate lending. They find 
empirical support for their model which suggests that the characteristics of the market, lender 
and borrower all play a part in determining the proportion of variable rate lending evident in 
the retail bank market. Chang, Rhee and Wong (1995) find that the fixed less variable interest 
rate spread widens with increases in bank risk aversion, interest rate volatility, and the profit 
margin on variable rate loans. 
 
Finally there is some literature on interest rate swaps. Kim and Koppenhaver (1992) examine 
the factors that determine the level of participation of banks in the interest rate swap market. 
Gilberti, Mentini and Scabellone (1993) develop a simulation methodology to measure the 
credit risk exposure in the interest rate swap market. 
 
Chang, Rhee and Wong (1995) found that interest rate volatility is an important factor in 
determining borrowing spreads. Consequently we incorporate interest rate volatility in our 
pricing model. Since we use a market comparable approach taking the level of fixed verses 
variable rate lending as given, we avoid the need to model the characteristics of the market, 
the consumer and the bank. Finally we ignore credit risk in our model since the UK 
government insures 90% of deposits up to a £20,000 limit.
i There is no government insurance 
most other investment vehicles. 
 
The paper is divided into four parts. Part 1 of the paper explains the interest rate swap 
analogy. Part 2 develops the methodology used to model the retail bank’s deposit yield curve. 
Part 3 presents the empirical analysis of the spread between 60 and 90-day and instant access 
interest rates. Part 4 presents the conclusions. 
 
1. The Interest Rate Swap Analogy 
The choice to lend at fixed or variable rates is the same choice the firm faces in the interest 
rate swap market. In the swap market, a firm may choose to convert a variable rate loan owed 
to a retail bank into a synthetic fixed rate loan. To do so, the firm pays a fixed rate to a third 
party, usually an investment bank. In return, the investment bank pays a variable rate to the Discussion Papers in Finance: 2001-02 
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firm. The firm then uses the variable payment to cover the variable interest rate owed to the 
retail bank thereby converting the variable rate loan into a synthetic fixed rate loan.  
 
The swap structure also can be applied to consumer’s choice to lend funds (make deposits) to 
banks at fixed or variable rates. First, for the fixed rate deposit, both the bank and consumer 
are locked in to the agreed rate for the contracted term. If interest rates rise, consumers have 
to pay a penalty to withdraw their funds early in order to reinvest elsewhere at higher rates.
ii 
Second, for the variable rate in instant access accounts, banks must respond to the higher 
rates or consumers will withdraw at no penalty and re-lend elsewhere at competitive rates.
iii 
Likewise, if interest rates decline, banks will reduce their rates since failure to do so will 
result in a needless gain conferred upon consumers at the expense of bank shareholders.  
 
The consumer’s choice to lend to a bank at variable or fixed rates is the same as the firm’s 
choice to borrow at fixed or variable rates. Hence we can value the choice to lend at variable 
or fixed rates in the same way we can value an interest rate swap. When a consumer chooses 
to lend at fixed rates they are in effect buying a fixed rate deposit and selling a variable rate 
deposit.  The pricing equation of the choice to lend at fixed rather than at variable rates is, 
 
Vs = F – V  
 
where F represents the value of the fixed rate deposit and V represents the opportunity cost of 
the forgone variable rate deposit.  
 
In the true swap market, the value of the swap will be zero at initiation because both parties 
(the firm and the investment bank) are obligated to perform under the terms of the contract. 
The same should hold true in the deposit market since the marginal depositor should be 
indifferent between lending at fixed or variable rates. This implies that in equilibrium, the 
value of the implied interest rate swap in the deposit market should be zero. 
 
However, there is an additional factor in the swap analogy. In the swap market, the interest 
rate on the variable rate loan is reset to price the loan at par at periodic intervals. Thus the 
valuation problem reduces to valuing the fixed rate loan on the reset date.   
 
The same simplification holds true for the deposit market as well. This happens since if 
interest rates increase and the bank does not respond then the consumer can withdraw their 
funds from instant access accounts and re-lend elsewhere at competitive rates. On the other 
hand, if interest rates decrease, there is no reason why the bank cannot also reduce interest Discussion Papers in Finance: 2001-02 
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rates on variable rate deposits. These factors suggest that the variable rate deposit should in 
general pay the going rate and should be worth par.  Hence, there is no need to value the 
variable rate deposit.  
 
The same does not hold true for fixed rate deposits because the deposit is actually fixed term 
and both the lender and bank are committed at the contracted rate of interest for the term 
specified. Consequently the value of the fixed term deposit may be worth more or less than 
face value if fixed term lending rates on new deposits change.  
 
This means we can model the spread between fixed and variable deposit rates in relative 
rather than absolute terms. We accept the variable rate as given so the variable rate deposit 
should be worth par. We then model a stochastic deposit yield curve to price the fixed rate 
deposit. If the bank sets the spread between fixed and variable deposit rates according to the 
swap analogy, then the value of the implied swap should be zero. 
 
2. Modelling Fixed Rate Deposit Yield Curves 
Deposit rates, like all interest rates, are subject to some stochastic process. We model 
stochastic deposit rates using Black, Derman and Toy (1990). Mathis and Bierwag (1999) 
find that Black Derman and Toy (1990) seems to model stochastic interest rates well because 
it is able to price Eurodollar futures options accurately. 
 
Black Derman and Toy (1990) generate all possible future daily rates of interest according to 
a binomial lattice. To prevent arbitrage, the binomial lattice is fine-tuned to agree with the 
existing term structure and estimated interest rate volatility. This is done in the following way. 
 




Note that R (t,i) is a daily rate of interest that occurs at time t and interest rate state i, Vt is a 
calibration factor that adjusts the binomial lattice such that it agrees with today’s term 
structure and estimated volatility, s is the estimated interest rate volatility and T is the daily 
time step expressed as 1/365
th of a year. For example, R (1,0) would refer to tomorrow’s short 
interest rate if interest rates were to fall, and R (1,1) would refer to tomorrow’s short interest 
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rate if interest rates were to rise. A binomial lattice of one period future discount rates are 
found as  
 
d (t,i) = 1/[1+R(t,i)T]. 
 
Then we obtain Arrow-Debreu (AD) prices, which represent today’s value of a security that 
will pay $1 only if a particular daily interest rate occurs at a particular date in the future and 
will pay nothing otherwise. We obtain these AD prices for each corresponding interest rate 
from the binomial lattice as follows. 
 
Let S (t,i) be the AD price. Then S (1,1) is worth 0.5d(1,1) since we must wait one period to 
see if interest rate are to rise, and interest rates may rise or fall with equal probability.
iv In 
general, the AD prices are found as 
 
 
When i is less than zero or greater than t, then d (t,i) and S(t,i) are defined as zero. 
 
A portfolio of all possible AD securities that mature at a particular date is a synthetic zero 
coupon bond since the portfolio guarantees payment of $1 no matter which interest rate 
evolves. To prevent arbitrage, the yield on this synthetic zero coupon bond must agree with 
the spot rates as observed from today’s zero coupon term structure. To assure this no arbitrage 
condition is met, the calibration factor Vt in the Black Derman and Toy (1990) interest rate 
process is adjusted. This in turn adjusts the discount factor tree and the AD price tree. We 
continue to adjust the Black Derman and Toy (1990) interest rate process until the replicating 
portfolio of AD securities produce the zero yield from today’s zero coupon term structure.  
 
This calibration ensures that the term structure of local interest rate volatilities at each branch 
of the interest rate tree agrees with the estimated volatility included in (1). Specifically the 
local volatilities are found from the one period yields implied by next periods “up” and 
“down” zero coupon bond prices. As these prices are in effect generated by (1) and are forced 
to agree with today’s zero coupon term structure, then the local volatility curve is forced to 
agree with today’s term structure and estimated interest rate volatility.
v 
 
( ) ) 1 i , 1 t ( d `) 1 i , 1 t ( S ) i , 1 t ( d ) i , 1 t ( S 5 . 0 ) i , t ( S - - - - + - - =Discussion Papers in Finance: 2001-02 
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3. Empirical Analysis 
This section is sub-divided into three parts. First we detail our empirical methodology and 
discuss preliminary results. Second we give details of the statistical tests that we use. Finally 
we present and discuss the implications of our statistical tests. 
 
3A. Methodology and Preliminary Results 
 
Table 1 reports that our sample contains a reasonable cross section of the domestic UK 
banking industry from the very largest to the very smallest of deposit taking financial 
institutions. Measured by asset size, our sample covers more than 50% of the UK domestic 
banking industry. The eleven different deposit rate series exhibit considerable variation in the 
means, maximums, minimums and variances. In our sample, five banks have 60-day time 
deposit accounts and six banks have 90-day time deposit accounts. Consequently, our study 
covers a wide cross section of the UK domestic banking industry.  
 
We calibrate Black Derman and Toy (1990) to eleven estimates of the deposit yield curve, 
one each for the financial institutions in our sample, on a monthly basis from January 31, 
1995 till December 31, 1998. As mentioned previously, the Black Derman and Toy (1990) 
model requires today’s yield curve and the estimated interest rate volatility. Estimates of 
interest rate volatility were obtained from implied interest rate volatilities available from 
datastream. However, obtaining estimates of retail deposit yield curves applicable to specific 
financial institutions is more challenging. 
 
When a yield curve applicable to a specific issuer is required, practitioners commonly obtain 
this yield curve as a spread off a benchmark yield curve. For instance, the US dollar sovereign 
yield curve is a common benchmark used to estimate a corporate issuer’s US dollar yield 
curve necessary to price derivatives such as US dollar credit default swaps. First the observed 
spread between the bond underlying the derivative and the benchmark yield curve is obtained. 
Then the individual corporate yield curve is estimated as a constant spread above the US 
dollar sovereign yield curve.  
 
We follow the same approach to estimate individual bank deposit yield curves. However, it is 
not clear which yield curve, the libor/swap or the UK treasury, should form the benchmark, so 
we use both. Then we conduct statistical tests to determine which benchmark performs “best”.  
 Discussion Papers in Finance: 2001-02 
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Furthermore, we do not know at what point along the benchmark yield curve we should 
calculate the spread. Consequently we calculate the spread off the libor/swap and Treasury 
yield curves at three maturities. Specifically we calculate the spread between the observed 
deposit yield and the two, three or four-month libor/swap and Treasury rates. Then the 
alternative spreads (three each for the libor/swap and treasury benchmark yield curves) are 
used to obtain six different estimates of the bank deposit yield curve.  In summary we 
estimate 48 monthly yield curves for each of the eleven financial institutions in our sample in 
six different ways, 3,168 yield curves in all. 
 
The libor/swap and treasury benchmark yield curves are estimated as follows. For the treasury 
yield curve, the yields on all straight (no optionality or inflation protection) UK treasury 
bonds having an issue size of £1 billion or more are used. For the libor/swap yield curve, we 
use monthly libor/swap rates for the first twelve months, and annually for the next 10 years, 
plus 12, 15, 20, 25 and 30 years to maturity, 26 points all along the yield curve in total. The 
treasury and libor/swap data are from datastream. We fitted the treasury and libor/swap yield 
curves each month from January 31, 1995 to December 31, 1998  by applying the Nelson and 
Siegel (1987) yield curve interpolation scheme.
vi  
 
After calibrating Black Derman and Toy (1990) to the estimated interest rate volatility and 
retail bank yield curves, we then use the interest rate trees generated by Black Derman and 
Toy (1990) to price the corresponding deposit using the bank’s quoted fixed rate as the 
coupon rate. After obtaining the value of the fixed rate deposit, we solved for that coupon rate 
that will reset the value of the implied swap to zero, assuming the value of the short variable 
rate deposit is par. Since the marginal depositor should be indifferent between investing in 
variable or fixed rate deposits, then the value of the implied interest rate swap should be zero. 
In turn, this implies that our recalculated fixed coupon rate of interest necessary to re-price the 
swap to zero should be the quoted time deposit rate. Any difference between the quoted time 
deposit rate and the recalculated fixed coupon rate needed to re-price the swap to zero is 
called rate error. 
 
Figures 1 and 2 report the rate errors for Barclays Bank’s 60-day time deposits first using the 
libor/swap yield curve as the benchmark, and then the Treasury yield curve as the benchmark. 




Examining Figures 1 through 4 reveals a pattern. For Barclays’ 60-day deposit rate, rate errors 
are quite small and stable when using 90-day rates, either libor or Treasury, to calculate the Discussion Papers in Finance: 2001-02 
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initial spread. Meanwhile use of other benchmark rates result in much larger and more 
variable rate errors. For Lloyds-TSB’s 90-day time deposit accounts, the rate error is small 
and stable when using either the libor or the Treasury 120-day rate to calculate the initial 
spread, but the rate errors are much larger and more variable if we use other rates.  
 
This suggests that the bank yield curve should be calibrated off a benchmark yield curve 
using a spread determined by the maturity of the deposit. In particular, we notice that the 60-
day quoted yield is replicated by using 90-day benchmark rates to calculate the spread off the 
benchmark yield curve. Similarly, the 90-day quoted yield is replicated by using 120-day 
benchmark rates to calculate the spread off the benchmark yield curve.  
 
Since we assume that the instant access account is priced at par, close replication of the 
quoted rate (rate errors are nearly zero) means that the fixed rate deposit is also nearly priced 
at par. In fact, for a face value of £100,000 and using the appropriate maturity benchmark rate 
to calculate the initial spread, the empirical model usually prices the time deposit within 25p 
of par. It is well known that arbitrage free models like Black Derman and Toy (1990) 
replicate the value of underlying instruments so at first glance the fact that we are able to 
closely replicate the quoted rate and price the fixed rate deposit nearly at par may not seem 
surprising.  
 
This view is incorrect. To obtain the value of the interest rate paying deposits we use an 
estimate of the zero coupon deposit yield curve, not the quoted yield on the time deposit. 
Consequently, the model can generate non-par values of the fixed rate deposit and be unable 
to closely replicate the quoted deposit rate. This can be seen by looking at Figures 1 through 4 
when using say 2-month rates to calculate rate errors. Alternatively, banks may set the deposit 
spread according to additional criteria other than offering consumers a choice between a fixed 
or a variable rate account so the swap analogy does not apply. Only when the yield curve 
estimate is correct and the swap analogy applies to the retail deposit market will we obtain par 
values for the fixed rate deposit as well.  
 
The data suggest that it is possible to estimate individual bank yield curves since when using 
the appropriate maturity benchmark rate to calculate the initial spread we can consistently 
replicate the quoted rate using our swap analogy. However, we are unsure if these results 
occur merely by chance. Furthermore, it is not obvious which benchmark yield curve, either 
libor or treasury, should be used to estimate deposit yield curves. Only statistical tests can 
shed light on these issues. 
 Discussion Papers in Finance: 2001-02 
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3B. Statistical Tests 
 
Next we tested the rate errors (the difference between the actual deposit rate and the interest 
rate obtained by our estimate of the deposit yield curve) generated by our empirical 
methodology. However, before reporting the results, a few comments regarding our statistical 
methodology are in order.  
 
First we use the standard t-test on each rate error series to see whether the deposit rate errors 
are different from zero on average. If they are different from zero, then our yield curve 
estimates are biased since they are unable to replicate the quoted deposit rate on average. 
Second, we will conduct paired difference tests to examine differences in the mean and 
variance of alternative rate error series. These tests will generate information on whether 
alternative benchmark yield curves, and whether alternative measures of the spread, will 
result in more accurate deposit yield curves. For example, we compare the rate error series 
generated by using the three-month libor rate to calculate the spread (and then the deposit 
yield curve) with the corresponding rate errors generated by similarly using the four month 
libor rate. We then test to see if the differences in the two rate error series are statistically 
significant. Since both rate error series are calculated by comparing their respective re-
calculated coupon rates with the same quoted deposit rate series, this means that our samples 
are not independent, as each rate error series actually represents alternative errors in estimates 
of the same quoted deposit rate. A variation in the usual t-test still applies to tests of the mean 
in rate errors.
viii However, to examine differences in the rate error variances, the usual F test is 
incorrect since the F-distribution is derived from the ratio of two independently distributed 
Chi-squared distributions. As this assumption is obviously violated, we use an alternative test 
to determine if the variance of one rate error series is significantly larger than another rate 
error series.  
 
The variance test we use is a correlation test found in Snedecor and Cochran (1980). This test 
compares the correlation between two rate error series where a positive correlation says that 
the first named rate error series has the larger variance. Similarly, a negative correlation 
suggests that the second named series has the larger variance. A detailed discussion of this 
test is found in the Appendix. 
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3C Test Results 
 
The results of our tests for the overall sample are reported in Tables 2 and 3. Table 2 reports 
these tests when using the libor/swap yield curve as the benchmark and Table 3 reports the 
same tests when using the Treasury yield curve as the benchmark.  
 
For each libor/swap or treasury benchmark yield curve, we estimate the retail deposit yield 
curve three times. This happens because we estimate retail deposit yield curves as a spread off 
the candidate benchmark yield curve and these spreads are estimated at three different 
maturities. Specifically, they are calculated as the difference between the quoted deposit yield 
and either the two, three or four-month benchmark yield curve rate.  
 
The first three columns of Tables 2 and 3 report the standard t-test of the mean and mean 
square error for the two, three and four month spread generated errors for each of the eleven 
deposits. The t-test presents information on whether a particular rate error series is biased in 
that the generated bank yield curve is unable to replicate the quoted deposit rate on average. 
The mean square error reports the trade-off between efficiency (variance) and bias (mean 
error) in estimating the bank specific yield curve. The next two columns report the paired 
difference in the means tests, the first compares the two month generated errors with the three 
month generated errors, while the second compares the four with the three month generated 
rate error series. This test will help us determine whether one rate error series has less bias 
than another. Finally the sixth column reports the correlation generated by the correlation test 
for differences in the variance of compared rate error series. This test will tell us which rate 
error series comes from the most stable yield curve. Together Tables 2 and 3 present 
information on whether it is possible to estimate a reasonably accurate individual bank 
deposit yield curve.  
 
Tables 2 and 3 show that using either the libor/swap or the Treasury yield curve as a 
benchmark, a reasonably accurate individual bank yield curve can be obtained. First using 
most two, three and four month libor/swap and Treasury rates to calculate the spread results in 
a statistically significant rate error in pricing the fixed rate deposit. This is both good and bad 
news. On the one hand significant means suggests that alternative spreads generate a bank 
yield curve that fails on average to replicate the quoted deposit by the amount of the mean. On 
the other hand, these significant means happen because the variance of the rate error is very 
efficient (small) so the resulting deposit yield curve is stable, undershooting or overshooting 
the quoted deposit rate by about the same amount month after month. So is it better to be 
precisely wrong or approximately right?  Columns 1,2 and 3 of Tables 2 and 3 reports the Discussion Papers in Finance: 2001-02 
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mean square error, which serves as a summary statistic that incorporates both bias in the mean 
and efficiency in the variance. The lower the mean square error the better the trade-off 
between bias and efficiency. 
 
The mean square error clearly suggests that the trade-off between bias in the means and 
efficiency in the variance is best when estimating the deposit yield curve using three-month 
rates when pricing 60-day deposits. The mean square errors are all zero for both three-month 
libor/swap rates (Table 2) and Treasury rates (Table 3), while the mean square errors for other 
two alternatives (two-month and four-month rates) are not. Similarly, four-month rates appear 
best when pricing 90-day deposits since the mean square errors are almost always smaller for 
four-month rates than two- and three-month rates.  
 
However, the mean square error statistic is simply a summary statistic that can only indicate 
the best combination of bias and efficiency. It is possible that the lowest mean square error 
may occur merely by chance. We now seek information through formal statistical tests where 
we can place some confidence in our conclusions. We first formally test for differences in 
bias by examining differences in the means, and then formally test for differences in 
efficiency by examining our correlation test. 
 
The test for difference in the means examines whether the bias is less when pricing 60-day 
deposits using a three-month rate to calculate the spread and when pricing 90-day deposits 
using a four-month rate to calculate the spread. Unfortunately columns 4 and 5 of Tables 2 
and 3 report that we do not find much formal statistical evidence to support this hypothesis. 
Specifically, when using the libor/swap benchmark yield curve, we obtain mixed results. For 
60-day deposits, the t-statistics show that the retail bank yield curve is best estimated using a 
spread off the libor/swap yield curve calculated at three months maturity. However, for 90-
day deposits, no one alternative spread produced the smallest rate errors overall as can be seen 
in the lower panel of Table 2. Furthermore, when using the Treasury yield curve as the 
benchmark, we can find no one best way of calculating the spread since the t-statistics are not 
large enough in virtually all cases (Table 3). 
 
Evidently the important difference between the alternative estimates of the deposit yield curve 
is the variance of the error series. The correlation tests of Tables 2 and 3, last column, all 
show that the rate error variance generated by alternative estimates of the deposit yield curve 
are larger than the rate error variance generated by using three month rates to price 60-day 
deposits and fourth-month rates to price 90-day deposits. All tests show that these alternative 
rate error variances are significantly larger at the one-percent level for the overall period.  Discussion Papers in Finance: 2001-02 
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Clearly, while on average different variations of deposit yield curve estimates will generate 
reasonably accurate results, in any specific instance the error can be large. For example, in our 
sample we note that in Figures 1 through 4 the rate errors could be as large as almost 100 
basis points when using alternative maturities to calculate the spread off the benchmark. This 
confirms that the reason why we observe a smaller mean square error for the three-month 
rates when pricing 60-day deposits and for four-month rates when pricing 90-day deposits is 
the lower variance of the resulting bank yield curve estimate rather than a lower bias. We 
conclude that we can indeed obtain reasonably accurate deposit yield curves, but one must be 
careful calculating the spread. The critical choice is the point along the benchmark yield curve 
where one calculates the spread. 
 
We now turn to the question of which benchmark yield curve, libor/swap or Treasury, is best 
to estimate the deposit yield curve. Table 4 compares the rate errors obtained when using 
three and four-month libor/swap rates to price 60 and 90-day deposits respectively with the 
rate errors similarly obtained when using corresponding Treasury rates. We chose to examine 
these rate error series as the mean square errors reported in Tables 2 and 3 show that using 
these libor/swap and Treasury rates we obtained the best trade-off between efficiency and bias 
in replicating the 60 and 90-day deposit quotes. 
 
Table 4 shows that the libor/swap rate error series has significantly lower means and 
variances for all five 60-day deposits. In addition, the correlation test shows that the variances 
for the libor/swap rates are smaller than those for the Treasury rates, and the differences are 
all statistically significant at the one-percent level (the fourth column of the upper panel of 
Table 4). Clearly the use of the libor/swap yield curve as the benchmark to obtain an 
individual bank yield curve will result in more accurate pricing of 60-day deposits. In turn this 
implies that individual bank yield curves would be more accurate as mean errors would be 
smaller, and individual bank yield curves would be more stable as variances are smaller.  
 
However, the 90-day deposit results are less clear as can be seen in the lower panel of Table 
4. Difference in the means tests show that using four-month Treasury rates results in 
significantly lower errors for five of the six deposits and significantly lower error variances in 
two cases (i.e., Abby National and Yorkshire). In the other four cases, using four-month 
libor/swap rates has lower error variances, and two of these cases are significant. Obviously 
the Treasury benchmark yield curve competes well in pricing 90-day deposits, but does not 
compete well in pricing 60-day deposits. 
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Notice that the Treasury benchmark competes well yet does not dominate the libor/swap yield 
curve benchmark when the deposit maturity is the same as the maturity of the observable 90-
day Treasury rate. When the deposit matures at a point in time where we do not have a traded 
Treasury rate (e.g. 60 days), the libor/swap benchmark strongly dominates the Treasury 
benchmark. This suggests that we obtain these results because at 90 days we have observable 
Treasury and libor rates, but at 60 days we have only observable libor rates and we rely upon 
an estimated 60-day Treasury rate. Estimates of interest rates will always be subject to some 
estimation error and obviously market quoted rates will be more reliable. This suggests that 
we will obtain the most accurate individual bank yield curve if it is priced off the most 
accurate estimate of a benchmark yield curve. Since the libor/swap yield curve has more 
market information, it will most probably be the more accurate benchmark of the two 
candidate benchmark yield curves.
ix 
 
The recommended benchmark now becomes obvious. The most accurate individual bank 
deposit yield curve is derived from the most accurately estimated benchmark yield curve. This 
suggests we use the libor/swap rather than the Treasury yield curve as the benchmark yield 
curve to estimate individual bank yield curves for three reasons. First there are observable 
libor/swap rates monthly for the first twelve months, and annually for the next 10 years, plus 
12, 15, 20, 25 and 30 years to maturity, 26 points all along the yield curve in total. In contrast, 
we will always have only 30 and 90-day rates for Treasuries, and a varying amount of 
information at other maturities, perhaps sometimes more, perhaps sometimes less, but often 
clustered together at particular maturities, depending upon the past funding requirements of 
the UK government. This means we would tend to have more reliable information when we 
use the libor/swap yield curve as the benchmark. 
 
Second, a large fraction of the Treasury data will be unsuitable because many UK Treasuries 
contain optionalities. Observations of yields on Treasury bonds that contain call options, 
inflation protection and the like will be unsuitable as the yield contains information on the 
value of the particular option contained in the Treasury bond that is not applicable for 
individual bank yield curve estimates. In contrast, libor/swap rates are cleaner as these rates 
represent obligations on straight debt contracts that contain no optionality. 
 
Third, Treasury rates are obtained from Treasury bond prices. We suspect that these prices are 
influenced by the tax code given that a mixture of investors, corporate and individual, invests 
in these bonds for income purposes. Such is not the case for libor and swap rates, so libor and 
swap rates will have less tax bias. Once again this suggests that libor/swap rates will be a 
cleaner source of information. Discussion Papers in Finance: 2001-02 
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For these three reasons we suggest that we can obtain more accurate libor/swap yield curves 
than Treasury yield curves, resulting in more accurate individual bank yield curves. 
 
4. Conclusions and Recommendations 
This paper represents the first study of retail deposit spreads using stochastic interest rate 
modelling and the market comparable approach. Reasonably accurate individual bank deposit 
yield curves were obtained as we are able to consistently and closely replicate quoted deposit 
rates. This was done using our methodology for a 48-month period for eleven UK financial 
institutions representing more than 50% of the assets of the domestic banking industry. These 
results support the joint hypothesis that one can model the deposit spread using the market 
comparable approach using reasonably accurate bank specific yield curves. This finding 
suggests that arbitrage free methods can be applied to price retail bank products in the same 
way that that they are used to price over the counter investment banking products such as 
swaps, caps and floors.  
 
The data presented here suggest we use the libor/swap yield curve as the benchmark as we 
find that it is the accuracy of the benchmark that determines the accuracy of the individual 
bank yield curve. Simply put, libor/swap rates have more traded maturities at critical points 
all along the yield curve and are cleaner than Treasury observations. Thus, there is greater 
confidence in consistently estimating an accurate libor/swap rather than a Treasury 
benchmark yield curve. This paper shows that more accurate benchmark yield curves result in 
more accurate individual bank yield curves.  
 
Appendix 
The correlation test used here is found in Snedecor and Cochran (1980). Suppose the rate 
errors generated by using two-month Treasury rates to estimate spread (and therefore the 
deposit yield curve) is e2 and the rate errors generated by similarly using three-month 





respectively. Now construct a new data series S by adding these errors and another data series 
D by subtracting these errors. If the series e2 and e3 are bivariate normal, then S and D are also 
bivariate normal. The covariance between D and S is 
 
COV (D,S) = E [(e2 - e3) (e2 + e3)] = E [(e
2
2 + e2e3 - e3e2 - e
2
3)] 
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3, the covariance can be written as, 
 










3 are not zero. Then the covariance is zero only when the correlation 
coefficient between D and S (rD,S) is zero, implying that the variance of two month rate errors 
s
2
2 are equal to three month rate errors s
2
3. Similarly if the correlation coefficient rD,S is 




3. This says that two-month rate error variances are larger 





3. Hence a test of the significance of the correlation coefficient between 
the two constructed data series D and S is a test to determine which rate error series has the 
larger variance. 
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                                                               Table 1 
                                                       Sample Summary 
This table reports summary statistics of the financial institution’s asset size as of the 1998 financial 
year-end and the mean, maximum, minimum and standard deviation of the financial institution’s time 
deposit rate for the period January 1995 to December 1998. 
Institution  Assets (in 
billions)
* 
% of UK Total Deposit  Mean  High Low  Standard 
Deviation 
HSBC  291  12.70  60 Day  5.25  6.70  4.35  0.76 
Barclays Bank 219  9.55  60 Day  5.10  6.25  4.10  0.71 
Abby National 178  7.77  90 Day  5.03  6.35  3.85  0.94 
Lloyds TSB  168  7.33  90 Day  5.35  6.70  3.65  1.04 
Halifax  145  6.33  60 Day  5.10  6.30  3.80  0.84 
RBS  80  3.49  60 Day  5.20  7.15  3.90  1.02 
Woolwich  33  1.44  90 Day  6.12  7.20  4.85  0.69 
A&L  28  1.22  60 Day  5.67  6.70  4.50  0.72 
Yorkshire  10  0.44  90 Day  5.39  6.50  4.05  0.80 




N/A  N/A  90 Day  6.22  7.20  5.35  0.63 
Total  1157  50.48           
Total UK  2292
**             
*Source: Company Annual Reports. 
**Source: Bank of England, Bankstats, Table 9.1, page 2. The Bank 
of England provided the deposit rate series.
 *** Cheltenham & Gloucester’s assets are included in the 
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Table 2 
                                             Libor Priced Time Deposits 
This table reports the mean square error and tests of the means for the two, three and four-month libor 
rate error series. It also reports differences in the means and differences in the variance of spread errors 

















Test: 2 vs.3, 
then 4 vs. 3
+ 
60day Deposit  mean rate error tests  difference in mean  difference in 
variance 
A&L  0.041510  -0.000038  -0.019748  0.041549  -0.019710  -1.000000 
S.D.  0.009032  0.000022  0.007089  0.009054  0.007072  -0.999993 
T-Statistic  4.595935  -1.741524  -2.785837  4.589106  -2.787204   
MSE  0.005486  0.000000  0.002736       
Barclays Bank  0.041504  -0.000044  -0.019754  0.041548  -0.019710  -1.000000 
S.D.  0.009034  0.000020  0.007087  0.009054  0.007072  -0.999995 
T-Statistic  4.594075  -2.251588  -2.787258  4.589112  -2.787193   
MSE  0.005488  0.000000  0.002735       
Halifax  0.041505  -0.000043  -0.019753  0.041548  -0.019710  -1.000000 
S.D.  0.009034  0.000020  0.007087  0.009054  0.007072  -0.999995 
T-Statistic  4.594082  -2.217116  -2.787113  4.589113  -2.787190   
MSE  0.005488  0.000000  0.002735       
HSBC  0.041508  -0.000040  -0.019750  0.041548  -0.019710  -1.000000 
S.D.  0.009034  0.000020  0.007088  0.009054  0.007072  -0.999994 
T-Statistic  4.594867  -1.974207  -2.786403  4.589104  -2.787185   
MSE  0.005487  0.000000  0.002735       
RBS  0.041509  -0.000039  -0.019749  0.041548  -0.019710  -0.999999 
S.D.  0.009034  0.000020  0.007088  0.009054  0.007072  -0.999994 
T-Statistic  4.594887  -1.913202  -2.786242  4.589106  -2.787184   
MSE  0.005488  0.000000  0.002735       
90day Deposit 
           
Abby National  0.049545  0.008176  -0.011458  0.041370  -0.019634  -0.910621 
S.D.  0.015253  0.007176  0.000567  0.009016  0.007042  0.988495 
T-Statistic  3.248133  1.139374  -20.203420  4.588690  -2.788188   
MSE  0.013289  0.002484  0.000141       
Cheltenham   0.044355  0.003024  -0.016589  0.041331  -0.019612  -0.911660 
S.D.  0.015212  0.007131  0.000455  0.009007  0.007034  0.992362 
T-Statistic  2.915714  0.423942  -36.430344  4.588861  -2.787980   
MSE  0.012763  0.002400  0.000274       
Coventry   0.049012  0.007648  -0.011980  0.041364  -0.019628  -0.914021 
S.D.  0.015220  0.007111  0.000310  0.009013  0.007040  0.996436 
T-Statistic  3.220255  1.075600  -38.633320  4.589312  -2.788001   
MSE  0.013191  0.002432  0.000142       
Lloyds TSB   0.056795  0.015313  -0.004367  0.041483  -0.019680  -0.915738 
S.D.  0.015195  0.007045  0.000212  0.009040  0.007061  0.998194 
T-Statistic  3.737863  2.173414  -20.582886  13.999067  -3.167972   
MSE  0.013944  0.002558  0.000020       
Woolwich  0.050890  0.009518  -0.010111  0.041372  -0.019629  -0.914521 
S.D.  0.015133  0.007018  0.000378  0.009016  0.007043  0.994233 
T-Statistic  3.362856  1.356113  -26.770366  4.588694  -2.787017   
MSE  0.013246  0.002402  0.000105       
Yorkshire  0.048235  0.013482  -0.012747  0.034753  -0.026229  -0.903165 
S.D.  0.015198  0.005536  0.000502  0.011086  0.005496  0.983956 
T-Statistic  3.173719  2.435379  -25.410055  3.134876  -4.772132   
MSE  0.013087  0.001615  0.000168       
+ A negative sign indicates that the second named series has the lower variance. All correlation test 
results are significant at the 1-% level. 
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Table 3 
                                            Treasury Priced Time Deposits 
This table reports the mean square error and tests of the means for the two, three and four-month libor 
rate error series. It also reports differences in the means and differences in the variance of spread errors 

















Test: 2 vs.3, 
then 4 vs. 3
+ 
60day Deposit 
mean rate error tests  differences in mean   difference in 
variance  
A&L  -0.026835  0.000097  0.009229  -0.026933  0.009131  -0.999999 
S.D.  0.021844  0.000048  0.014369  0.021888  0.014324  -0.999998 
T-Statistic  -1.228517  2.048357  0.642277  -1.230472  0.637505   
MSE  0.023117  0.000000  0.009786       
Barclays Bank  -0.019616  0.000084  0.009215  -0.019699  0.009131  -1.000000 
S.D.  0.021093  0.000047  0.014369  0.021140  0.014324  -0.999998 
T-Statistic  -0.929971  1.768929  0.641337  -0.931862  0.637507   
MSE  0.021279  0.000000  0.009785       
Halifax  -0.016651  0.000084  0.009215  -0.016734  0.009131  -0.999998 
S.D.  0.022813  0.000047  0.014368  0.022853  0.014324  -0.999998 
T-Statistic  -0.729879  1.776418  0.641341  -0.732261  0.637509   
MSE  0.024727  0.000000  0.009784       
HSBC  -0.019609  0.000090  0.025825  -0.019699  0.025735  -1.000000 
S.D.  0.021092  0.000048  0.020574  0.021139  0.020545  -0.999993 
T-Statistic  -0.929699  1.885363  1.255234  -0.931876  1.252611   
MSE  0.021277  0.000000  0.020533       
RBS  -0.027199  0.000085  0.009217  -0.027283  0.009132  -0.999999 
S.D.  0.022163  0.000048  0.014368  0.022207  0.014324  -0.999998 
T-Statistic  -1.227210  1.783666  0.641478  -1.228595  0.637570   
MSE  0.023796  0.000000  0.009785       
90day Deposit 
           
Abby National  -0.032433  -0.012743  -0.003618  -0.019689  0.009126  -0.985489 
S.D.  0.034961  0.014223  0.000204  0.021112  0.014304  0.999653 
T-Statistic  -0.927670  -0.895959  -17.759985  -0.932611  0.637961   
MSE  0.058457  0.009663  0.000014       
Cheltenham   0.276771  0.259742  0.305816  0.017029  0.046073  -0.984192 
S.D.  0.035403  0.014197  0.000811  0.021627  0.014287  0.993532 
T-Statistic  7.817753  18.295927  376.907769  0.787411  3.224921   
MSE  0.132352  0.074157  0.089698       
Coventry   -0.040498  -0.020862  -0.011767  -0.019636  0.009096  -0.985535 
S.D.  0.034898  0.014220  0.000316  0.021049  0.014260  0.999025 
T-Statistic  -1.160474  -1.467102  -37.224379  -0.932860  0.637834   
MSE  0.058812  0.009921  0.000137       
Lloyds TSB   -0.048818  -0.013285  -0.004158  -0.035534  0.009127  -0.874763 
S.D.  0.037023  0.014197  0.000234  0.027281  0.014303  0.999567 
T-Statistic  -1.318585  -0.935752  -17.808073  -1.302522  0.638109   
MSE  0.066709  0.009642  0.000019       
Woolwich  -0.038667  -0.012308  -0.009909  -0.026359  0.002399  -0.985849 
S.D.  0.034861  0.014215  0.000383  0.021009  0.014310  0.998631 
T-Statistic  -1.109150  -0.865872  -25.884095  -1.254624  0.167624   
MSE  0.058554  0.009642  0.000101       
Yorkshire  -0.032833  -0.013147  -0.004023  -0.019686  0.009124  -0.985655 
S.D.  0.034956  0.014216  0.000187  0.021109  0.014302  0.999726 
T-Statistic  -0.939264  -0.924827  -21.485830  -0.932548  0.637943   
MSE  0.058463  0.009664  0.000017       
+ A negative sign indicates that the second named series has the lower variance. All correlation test 
results are significant at the 1-% level                                                              Discussion Papers in Finance: 2001-02 
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Table 4 
                    Treasury verses Libor Priced Time Deposits-Full Sample 
This table compares the “best” Treasury benchmark rate error series with the “best” libor/swap 
benchmark rate error series for the 60 and 90-day time deposits to test whether the Treasury or 
Libor/swap benchmark obtains the most accurate price of time deposits.             
















   
A&L  0.000097  -0.000038  0.000136  -0.654646* 
S.D.  0.000048  0.000022  0.000048   
T-Statistic  2.048357  -1.741524  2.823611   
MSE  0.000000  0.000000     
Barclays Bank  0.000084  -0.000044  0.000128  -0.718463
* 
S.D.  0.000047  0.000020  0.000047   
T-Statistic  1.768929  -2.251588  2.735605   
MSE  0.000000  0.000000     
Halifax  0.000084  -0.000043  0.000127  -0.717215
* 
S.D.  0.000047  0.000020  0.000046   
T-Statistic  1.776418  -2.217116  2.738020   
MSE  0.000000  0.000000     
HSBC  0.000090  -0.000040  0.000130  -0.703206
* 
S.D.  0.000048  0.000020  0.000047   
T-Statistic  1.885363  -1.974207  2.772432   
MSE  0.000000  0.000000     
RBS  0.000085  -0.000039  0.000124  -0.700333
* 
S.D.  0.000048  0.000020  0.000047   
T-Statistic  1.783666  -1.913202  2.641550   






   
Abby National  -0.003618  -0.011458  -0.007840  0.946448
* 
S.D.  0.000204  0.000567  0.000391   
T-Statistic  -17.759985  -20.203420  -20.058920   
MSE  0.000014  0.000141     
Cheltenham   0.305816  -0.016589  -0.322405  -0.985871* 
S.D.  0.000811  0.000455  0.001265   
T-Statistic  376.907769  -36.430344  -254.829008   
MSE  0.089698  0.000274     
Coventry   -0.011767  -0.011980  -0.000213  -0.072475
 
S.D.  0.000316  0.000310  0.000084   
T-Statistic  -37.224379  -38.633320  -2.539024   
MSE  0.000137  0.000142     
Lloyds TSB   -0.004158  -0.004367  -0.000209  -0.252185** 
S.D.  0.000234  0.000212  0.000086   
T-Statistic  -17.808073  -20.582886  -2.431531   
MSE  0.000019  0.000020     
Woolwich  -0.009909  -0.010111  -0.000202  -0.066110 
S.D.  0.000383  0.000378  0.000078   
T-Statistic  -25.884095  -26.770366  -2.582815   
MSE  0.000101  0.000105     
Yorkshire  -0.004023  -0.012747  -0.008724  0.919093* 
S.D.  0.000187  0.000502  0.000351   
T-Statistic  -21.485830  -25.410055  -24.833749   
MSE  0.000017  0.000168     
+ A negative sign indicates that the second named series has the lower variance. * Significant at the 1%, 
** significant at the 5% level respectively. Discussion Papers in Finance: 2001-02 
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i Also there are technical problems. Since banks borrow from consumers at rates below the Treasury 
yield curve, credit risky arbitrage free models will generate negative pseudoprobabilities of default. 
This is a violation of the technical requirements for the existence of equivalent martingale measures 
necessary for valid use of these credit risk adjusted models. See Jarrow and Turnbull (1995). What is 
required is an adjustment to the bank’s deposit yield curve for the non-pecuniary benefits paid to 
depositors (convenient transactions systems, safekeeping and the like) that raises the deposit yield 
curve above the Treasury yield curve by some unknown amount. This is problematic, for how does one 
relate non-pecuniary benefits to pecuniary costs in any reliable way? Since the Government heavily 
intervenes in the deposit market by insuring that the intensity of default is small, we conclude that 
credit risk should be minor. This is particularly true in this case since the banks whose deposit yield 
curve we examine are all highly rated  (at least A+) by Standard and Poors so the probability of default 
should be low as well. 
ii Typically all accumulated interest would be lost if the consumer were to withdraw the deposit within 
the term specified. 
iii Some UK banks and building societies place restrictions on withdrawals from “instant access” 
accounts, so these accounts are not truly instant access. However, all that is required is just two true 
instant access accounts for the above to hold. 
iv Assuming that interest rates may rise or fall with equal probability is an innocuous assumption 
commonly made in interest rate modelling. See Mathis and Bierwag (1999) for instance. 
v A more detailed technical discussion can be found in Clewlow and Strickland, (1998). 
vi Nelson and Siegel (1987) is a common yield curve interpolation scheme. We tested cubic spline 
methods of McCulloch (1975) and found that the results were similar to Nelson and Siegel (1987). 
vii We also have similar graphs for the nine remaining financial institutions that confirm the results of 
Figures 1 through 4. These are available upon request. 
viii The t-test is more powerful since the variance in the t-test is divided by the square root of sample 
size. See Snedecor and Cochran (1980) page 85. Also the t-test does not assume that the variances of 
the two underlying series are equal, see same page 101. 
ix To confirm these results, we replicated our tests for two equal sized sub-periods from January 1995 
to December 1996 and from January 1997 to December 1998. To make a long story short, precisely the 
same results are obtained for both time periods. Specifically, both libor/swap and Treasury benchmark 
yield curves are capable of accurately obtaining the quoted rate for 60 and 90-day time deposits for 
both sub-periods when we use the three-month rates to price 60 day deposits and four-month rates to 
price 90 day deposits. When libor/swap and Treasury benchmark yield curves compete head to head, 
the libor/swap benchmark dominates for 60-day deposits, but the Treasury benchmark is able to 
compete, but not dominate, the libor/swap benchmark for 90-day deposits. These results are available 
from the authors. 